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S U M M A R Y
Objectives: To study the trends of the HIV epidemic and risk factors associated with HIV in a rural area of
India. We utilized HIV prevalence among young pregnant women as an indicator of population trends in
HIV infection.
Methods: This was an observational study of pregnant women aged less than 25 years who were
counseled and tested for HIV infection in a rural hospital between August 2007 and June 2011.
Information on age, education, occupation, and community were collected prospectively from all of the
women.
Results: The HIV prevalence in young pregnant women decreased from 1.22% in 2007 to 0.35% in 2011.
Comparing the periods 2007–2009 and 2010–2011, a reduction in HIV prevalence was seen in all
subgroups except in women from forward castes. Women whose job was not related to agriculture and
women who had only completed primary education were more likely to be HIV-infected.
Conclusions: These results indirectly indicate that the incidence of HIV infection is decreasing in this
rural setting. However, an increase in the HIV prevalence in women from forward castes was observed. In
rural areas, HIV testing of pregnant women who have only completed primary education or who are
working in a ﬁeld not related to agriculture should be encouraged, because of their higher risk of HIV
infection.
 2011 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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India carries the largest burden of HIV in Asia and is the third
country of the world in terms of the number of people living with
HIV.1 Although it is estimated that 67% of HIV-infected people in
India are rural residents,2 women living in rural sites have been
under-represented in previous epidemiological studies, and the
dynamics of the epidemic and risk factors associated with HIV
infection in rural areas are not well known.3
Prevention of HIV in India has been designed on the assumption
that the primary drivers of the epidemic are high-risk groups,
principally commercial sex workers and men who have sex with
men, who transmit the virus to a male bridge population. This
bridge population, mainly migrants and truckers, extend the
transmission to their female sexual partner and from them to their
children. Therefore, prevention efforts have concentrated on high-
risk groups and the bridge population in order to stop the chain of
transmission.1 Although this strategy has achieved impressive
results and has been able to reduce the prevalence of HIV,4 it is
uncertain whether these interventions have been successful in* Corresponding author. Tel./fax: +91 8559 242316.
E-mail address: gerardouria@gmail.com (G. Alvarez-Uria).
1201-9712/$36.00 – see front matter  2011 International Society for Infectious Disea
doi:10.1016/j.ijid.2011.10.003rural areas where the proportion of high-risk groups is lower than
in urban areas.
Direct measurement of HIV incidence involves longitudinal
follow-up of non-infected individuals with repeated HIV testing.
However, incidence serosurveys require large numbers of human
and economic resources, so they may not be feasible for developing
countries. Therefore, indirect estimation from HIV prevalence in a
young, recently exposed population is widely used as a proxy
indicator for incidence.4,5 Younger pregnant women (aged 15–24
years) are more likely to have recently become sexually active and,
therefore, are likely to have a higher proportion of new infections
than older women.6 The aim of this study was to analyze the
evolution of HIV prevalence among young pregnant women
attending a hospital situated in a rural area of India. We also aimed
to study risk factors associated with HIV infection in young
pregnant women living in a rural setting.
2. Patients and methods
2.1. Setting
This observational study was performed at the Rural Develop-
ment Trust Hospital in Bathalapalli, Anantapur District. Anantapur
is situated in Andhra Pradesh, the State with the highest burden ofses. Published by Elsevier Ltd. All rights reserved.
Figure 1. Prevalence of HIV among young pregnant women and Wilson 95%
conﬁdence interval.
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nongovernmental organization called the Rural Development
Trust. Patients do not pay for medical consultations and the cost
of medicines is partially waived for those belonging to scheduled
tribes and scheduled castes. Scheduled castes are the lowest castes
in the traditional Hindu caste hierarchy and, therefore, suffer social
and economic exclusion and disadvantage. Scheduled tribes are
generally geographically isolated with limited economic and social
contact with the rest of the population. Other backward castes
form a collection of ‘intermediate’ castes that are considered low in
the traditional caste hierarchy, but above scheduled castes.
Forward castes, also called the ‘general class’ or ‘other castes’,
are considered above the previously mentioned castes in the
traditional Hindu hierarchy and do not qualify for any of the
current positive discrimination schemes operated by the Govern-
ment of India.
2.2. Patients
Between August 2, 2007 and June 8, 2011, all pregnant women
aged less than 25 years who were screened for HIV infection were
included in the study. In our hospital, all pregnant women are
offered HIV testing free of charge and receive counseling before
and after the test. Throughout the period of the study, only one
patient refused to be tested. Socio-demographic details were
systematically collected during the interview with the counselor.
HIV testing was performed according to the World Health
Organization (WHO) recommendations.7 First, a rapid test for
HIV was performed. If the rapid test resulted positive, two different
types of ELISA test were performed for conﬁrmation. The
community of patients was collected as based on self-identiﬁca-
tion. The study was approved by the Institutional Review Board of
the Rural Development Trust.
2.3. Statistical analysis
Logistic regression was used for the multivariable analysis of
factors associated with having an HIV infection using Stata
Statistical Software release 11 (Stata Corp., College Station, TX,
USA).8 HIV prevalence in the years 2007–2009 was compared with
the prevalence in the years 2010–2011. The conﬁdence interval for
the difference in the HIV prevalence during these two periods wasTable 1
Multivariable logistic regression analysis of factors associated with HIV infection in young
2011
Total, n (%) HIV prevalence, n (%) HIV risk factor
aOR 95
Age (years) 19.6 (2.2)b 1.08 1.0
Community
SC/ST 7382 (41.7) 59 (0.80) 1.3 0.8
OBC 6959 (39.3) 47 (0.68) 1 Ref
Forward caste 3349 (18.9) 27 (0.80) 1.16 0.7
Occupation
Agriculture 8320 (47.0) 52 (0.63) 1 Ref
Housewife 6745 (38.1) 54 (0.80) 1.38 0.9
Other 2625 (14.8) 27 (1.03) 1.75c 1.0
Education
Higher 891 (5.0) 8 (0.90) 1.16 0.5
Secondary 6227 (35.2) 41 (0.66) 1 Ref
Primary 5395 (30.5) 51 (0.95) 1.54c 1.0
No education 5177 (29.3) 33 (0.64) 1.06 0.6
Total 17 690 133 (0.75) 
aOR, adjusted odds ratio; CI, conﬁdence interval; SC, scheduled caste; ST, scheduled tr
a Adjusted by age, occupation and education using models of binary logistic regress
b Mean (standard deviation).
c p < 0.05.calculated using the Agresti–Caffo procedure. This method is
considered to have better performance than the traditional Wald
method for calculating the conﬁdence intervals for the difference
between two independent proportions.9 To test for trends, the two
periods of time 2007–2009 and 2010–2011 were included as a
dichotomous variable in logistic regression models that included
age, occupation, and education.10
3. Results
During the study period, 17 690 pregnant women were tested
for HIV and 133 (0.75%) had a positive HIV test. The observed HIV
prevalence was 1.22% in 2007, 0.94% in 2008, 0.86% in 2009, 0.72%
in 2010, and 0.35% in 2011 (Figure 1). Socio-demographic
characteristics of the patients and risk factors associated with
HIV infection are presented in Table 1. From 2007–2009 to 2010–
2011, a reduction in the HIV prevalence of 0.39% (95% conﬁdence
interval: 0.65%, 0.13%) was observed. Risk factors associated
with HIV were working in a ﬁeld not related to agriculture and
dropping studies after the completion of primary school. Age and
community were not associated with HIV infection. Although not
statistically signiﬁcant, the only group that experienced an
increase in HIV prevalence during the study period was women
belonging to the forward castes. pregnant women and differences in HIV prevalence between 2007–2009 and 2010–
s Prevalence (%) Difference p-Valuea
% CI 2007–2009 2010–2011
0–1.16
8–1.92 39/3927 (0.99) 20/3455 (0.58) 0.41% 0.088
erence 32/3101 (1.03) 15/3858 (0.39) 0.64% 0.002
2–1.88 10/1450 (0.69) 17/1899 (0.90) +0.21% 0.4
erence 35/4655 (0.75) 17/3665 (0.46) 0.29% 0.112
1–2.09 26/2008 (1.29) 28/4737 (0.59) 0.70% 0.006
8–2.84 20/1815 (1.10) 7/810 (0.86) 0.24% 0.589
4–2.51 3/245 (1.22) 5/646 (0.77) 0.45% 0.313
erence 26/2663 (0.98) 15/3564 (0.42) 0.56% 0.033
1–2.35 28/2893 (0.97) 23/2502 (0.92) 0.05% 0.665
4–1.73 24/2677 (0.90) 9/2500 (0.36) 0.54% 0.01
81/8478 (0.96) 52/9212 (0.56) 0.39% 0.003
ibe; OBC, other backward caste.
ion.
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The results of this study show that the reduction in HIV
prevalence among young pregnant women in India is also
occurring in rural areas, indirectly indicating a reduction in HIV
incidence in this setting. It is common for male workers in rural
areas of India to migrate to large cities for work, for short periods of
time, because they are not able to ﬁnd a job during some months of
the year. Preventive programs have been especially successful in
promoting condom use among commercial sex workers and men
who have sex with men through target interventions in these high-
risk groups, but also in bridge populations such as migrants and
truckers.1 These preventive measures have also been able to
reduce the HIV prevalence in rural areas, probably by decreasing
HIV transmission among rural male migrants. However, in our
study the decrease in the HIV prevalence was not evenly
distributed across all subgroups. The most important reduction
was observed among housewives, whereas women from forward
castes were the only group to experience an increase in the HIV
prevalence. Current interventions to prevent HIV may not be so
effective in forward castes and we may observe an increased HIV
prevalence in this population in the future. It is possible that the
transmission of HIV in this group is not as strongly related to high-
risk groups and bridge male populations as in other social classes.
Interestingly, HIV infection was associated with abandoning
school after completing primary education. The reduction in HIV
prevalence was also modest in this group when compared to
others. In general, these girls drop out of their education in order to
work or help their relatives in their daily tasks. In a National
Behavioural Surveillance Survey, the proportion of women aged
15–24 years who had their ﬁrst sexual intercourse before 15 years
of age in rural Andhra Pradesh was 11.2%.11 New studies on the
sexual vulnerability and the sexual behavior of this group are
needed to clarify these ﬁndings, but promoting the completion of
secondary education could be an effective measure to prevent HIV
transmission to these women.
In a previous case–control study also performed in South India,
but not in a speciﬁc rural population, holding a service or
professional job was a protective factor for having HIV infection
among pregnant women.12 However, we found that women who
worked in a ﬁeld not related to the agriculture sector were at
higher risk for HIV infection in our rural setting. This apparent
contradiction between the studies supports the need for stronger
research on HIV in rural areas of India because of the important
socio-demographic differences with urban areas.
This study has some limitations. The study was performed in a
charitable hospital, so the population of the study is biased
towards people of a lower socio-economic status. However, this
population with a lower socio-economic status is similar to the
population attending public hospitals and other charitable
hospitals in rural India.13In conclusion, the results of this study indirectly indicate that
the incidence of HIV infection is decreasing in this rural setting,
except in people belonging to forward castes. Pregnant women
who work in sectors not related to agriculture or who drop out of
their studies after completing primary education are at higher risk
of HIV infection, and special efforts should be made to perform HIV
testing in these groups in order to prevent the transmission of HIV
to their children.
Conﬂict of interest: No conﬂict of interest to declare.
Funding source: No funding was received for this study.
Ethical approval: This study was approved by the Institutional
Review Board of the Rural Development Trust.
References
1. The Joint United Nations Programme on HIV/AIDS and World Health Organiza-
tion (UNAIDS/WHO). Country progress report. UNGASS. India. March 31, 2010.
Available at: http://www.unaids.org/en/dataanalysis/monitoringcountrypro-
gress/2010progressreportssubmittedbycountries/india_2010_country_pro-
gress_report_en.pdf (accessed July 22, 2011).
2. United States Agency for International Development (USAID). India. HIV/AIDS
health proﬁle. December 2010. Available at: http://www.usaid.gov/our_work/
global_health/aids/Countries/asia/india_proﬁle.pdf (accessed September 27,
2011).
3. National AIDS Control Organisation. Ministry of Health and Family Welfare,
Government of India. HIV sentinel surveillance 2006 India country report.
Available at: http://www.nacoonline.org/Quick_Links/Publication/ME_an-
d_Research_Surveillance/Reports_and_Surveys/HIV_Sentinel_Surveillan-
ce_2006_India_Country_Report/ (accessed July 15, 2011).
4. Arora P, Kumar R, Bhattacharya M, Nagelkerke NJ, Jha P. Trends in HIV incidence
in India from 2000 to 2007. Lancet 2008;372:289–90.
5. World Health Organization. When and how to use assays for recent infection to
estimate HIV incidence at a population level. Geneva: WHO; 2011. Available at:
http://www.who.int/hiv/pub/surveillance/sti_surveillance/en/index.html
(accessed September 27, 2011).
6. World Health Organization. Guidelines for conducting HIV sentinel serosurveys
among pregnant women and other groups. Geneva: WHO; 2004. Available at:
http://www.who.int/hiv/pub/surveillance/anc_guidelines/en/index.html
(accessed September 27, 2011).
7. National AIDS Control Organisation. Ministry of Health and Family Welfare,
Government of India. Guidelines for HIV testing, March 2007. Available at:
http://nacoonline.org/upload/Policies%20&%20Guidelines/5-GUILDELINES%20-
FOR%20HIV%20TESTING.pdf (accessed July 21, 2011).
8. Kleinbaum DG, Klein M, Pryor ER. Logistic regression: a self-learning text. New
York: Springer; 2010.
9. Agresti A, Caffo B. Simple and effective conﬁdence intervals for proportions and
differences of proportions result from adding two successes and two failures.
Am Stat 2000;54:280–8.
10. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Prevalence
of overweight and obesity in the United States, 1999–2004. JAMA
2006;295:1549.
11. National AIDS Control Organisation. Ministry of Health and Family Welfare,
Government of India. National Behavioural Surveillance Survey (BSS) 2006.
Available at: http://www.nacoonline.org/Quick_Links/Publication/ME_an-
d_Research_Surveillance/Reports_and_Surveys/National_BSS_20062/
(accessed July 15, 2011).
12. Solomon E, Visnegarwala F, Philip P, Alexander G. Predictors of HIV positivity
among pregnant women presenting for obstetric care in South India—a case–
control study. AIDS Care 2011;23:1336–43.
13. Jha P, Kumar R, Khera A, Bhattacharya M, Arora P, Gajalakshmi V, et al. HIV
mortality and infection in India: estimates from nationally representative
mortality survey of 1.1 million homes. BMJ 2010;340:c621.
